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1128649

1. General Specification

1.1 Mechanical Dimension

Item Dimension Unit
Number of Dots 128 x 64 dots
Module dimension (L x W x H) 26.7 x 61.26 x 1.41(Without component) mm
View area 23.74 x 12.864 mm
Active area 21.744 x 10.864 mm
Dot size 0.17(W) x 0.17(H) mm
Dot pitch 0.186(W) x 0.186(H) mm
Color White
Interface 68xx 8bit

1.2 Controller IC: SSD1306BZ Controller

2. Absolute Maximum Ratings

[tem Symbol Min Typ Max Unit
Operating Temperature Topr -40 — +70 C
Storage Temperature TST -40 — +85 C
Humidity — — 85 %
Supply Voltage For Logic VDD -0.3 — 4.0 A%
Supply Voltage For Panel Vee 8 — 19 \Y
Operating lifetime 20000(*) Hrs

*:80cd/m’ light on,50% checkerboard, Frame rate=105HZ, VCC=12V, 25°C ,50%RH, continued light
ON !

End of lifetime is specified as 50% of initial brightness reached. The average operating lifetime at

room temperature is estimated by the accelerated operation at high temperature conditions -
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L128649
Calculation of life from the beginning of product shipments, and customer's storage environment must
comply with environmental regulations follows section 12.1 ; and guests are advised to inventory a

period not exceeding three months -
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3. Electrical Characteristics

1128649

Item Symbol Condition Min Typ Max Unit

Supply Voltage For Logic Va — 3.0 3.2 33 A%
Supply Voltage For Panel Vee — 11.5 12 12.5 A%
Input ngh Volt. Vi — 0.8V — Vi Vv
Input Low Volt. Vi — 0 — 0.2V AV
Output High Volt. Vou — 0.9V — Vi \Y
Output Low Volt. VoL — 0 — 0.1V¢r A\
*Supply Current(for Vpp) Ipp — — 45 — mA

*80cd/m? light on, Frame rate=105HZ, Vpp=3.2V, Vcc =12V, 25°C ,50%RH
4. Optical Characteristics

Item Min. Typ. Max. Unit

View Angle 160 - - deg

CIE x(White) 0.25 0.29 0.33 -

CIE y(White) 0.27 0.31 0.35 -

Dark Room contrast 2000:1 - — —

Response Time - 10 - us

Brightness w 60 80 100 cd/m’
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6. Interface Description

1128649

Pin No. Symbol Description
1 Vss Ground
2 VBAT Power supply for charge pump circuit.(Please NC)
3 NC NC
4 Vss Ground
5 Vbb Power supply for logic circuit.
6 CS# Chip select input.
7 RES# Reset signal input.
Data/ Command control.
8 D/C Pull high for write/read display data.
Pull low for write command or read status.
9 R/W Read/Write select pin.
10 E Read/Write enable pin
11 DBO
12 DBI1
13 DB2
14 DB3
Data bus(for parallel interface)
15 DB4
16 DBS5
17 DB6
18 DB7
19 NC NC
25 Vss Ground.

8 of 19




1128649

/. Panel Layout Diagram

[ [THTT [
C127-C $127~S0 C0=C126

SEG & COM Layout
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8. Application circuit

Non
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9. Timing Characteristics

1128649

6800 MPU Interface
Symbol | Parameter Min | Typ | Max Unit
teycle Clock Cycle Time 300 - - ns
tAs Address Setup Time 0 - - ns
tan Address Hold Time 0 - - ns
tpsw Write Data Setup Time 40 - - ns
topw | Write Data Hold Time 7 - - ns
tpHR Read Data Hold Time 20 - - ns
toH Output Disable Time - - 70 ns
tacc Access Time - - 140 ns
Chip Select Low Pulse Width (read) 120
PWcsL . . . - - ns
Chip Select Low Pulse Width (write) 60
Chip Select High Pulse Width (read) 60
PWecsh . . . . - - ns
Chip Select High Pulse Width (write) 60
tr Rise Time - - 40 ns
tg Fall Time - - 40 ns

DiC#

fas

Lam

RW#

A
A

] [ ————
Cs# AN T /
tF l 7 toew
— — | Toew - [
DI7-0](WRITE) ><£ Valid Data
“ T » —=
D{70}(READ) /“ Valid Data
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10. POWER ON / OFF SEQUENCE & APPLICATION CIRCUIT

10.1 POWER ON / OFF SEQUENCE

Power ON sequence:

1. Power ON Vg,

2. After V¢, becomes stable, set wait time at least 1ms {t(}) for internal Vpp become stable. Then
set RES# pin LOW (logic low) for at least 100us (t1) 4)"and then HIGH (logic high).

3. After set RES# pin LOW (logic low), wait for at least 100us (t2). Then Power ON Vcc.(l)

4. After Vcc become stable, send command AFh for display ON. SEG/COM will be ON after
200ms(tAF).

ON V. Vppio  RES#  ON Ve Send AFh command for Display ON
[ !
| | : |
Va i : : : 1
e | ;
OFF ...........H.......I_..:_ AAAAA I_,,:_ ...... : ________________________________ -
S '
I H | :
RES# : - :
| \ 4 | '
e Ny 4 — e —
GND :_ H—Tr;: |
| 2 | |
. | | |
\. . —— ¢ m——h — o —r — o — — — I
CC II EEEEEEN lll |
OFF [ [ S -
| | ' [
[ | : TaF |
«— »
_ ! | ON
SEG/COM | ,
|
. e - OFF
Power OFF sequence:
1. Send command AiIEh Etgr &gfplay OFF.
2. Power OFF Ve, (1) (),
3. Wait for torr. Power OFF V1. (where Minimum torr=0ms (5), Typical
to|:|::100mS)
Send command AEh for display OFF  OFF V¢ OFF \-'CII.\-'DDIO
| |
Vee |
i I\ EEEEEEEEENEEEEER .Ib
OFF - - = =.- : __________ :_ ___________________________ {Ssnsnsnsnsnnnnnn:
T P
Va ' ' ;
| | :\
QFF - == =.=. I. _________ _: ---------------------------- (CEEFISEEEASEEENEEE
Note:
(1

Since an ESD protection circuit is connected between V¢ and Ve, Ve becomes lower than Vg
whenever V¢, is ON and Vcc is OFF as shown in the dotted line of V¢ in above figures.

2) Ve should be kept float (disable) when it is OFF.
Power pins (V¢i, Vce) can never be pulled to ground under any circumstance.

The register values are reset after t;.
5) V¢ should not be Power OFF before V¢ Power OFF.

12 of 19



11. Display Control Instruction

Command Table

(R/W#(WR#) = 0, E(RD#) = 1 unless specific setting is stated)

1128649

D[2

L. Fundamental Command Table
D/CzHex D7 D6 DS D4 D3 D2 DI D0 [Command [Description
0 81 1 0 0 0 0 0 0 1 [Set Conirast Contrel [Double byte command to select 1 out of 256
0 A[T-0]] Ar | As | As | Asg | As | Az | Ay | Ay contrast steps. Contrast increases as the value
increases.
(RESET = 7Fh )
0 la4asl 1 | 0| 1| 0 0 1 0 | X, [Entire Display ON  |A4h, X;=0b: Resume to RAM content display
(RESET)
Output follows RAM content
ASh, M=1b: Entire display ON
Output ignores RAM content
0 AG/ATl 1 0 1 0 0 1 1 ¥y [Set Normal/Tnverse [AGh, X[0]=0b: Normal display (RESET)
Display 0 mn RAM: OFF 1n display panel
1 in RAM: ON in display panel
ATh, X[0]=1t: Inverse display
0 1 FEAM: ON mn display panel
1 in RAM: OFF in display panel
0 IAE 1 0 1 0 1 1 1 | X, [Set Display ON/OFF |AEh X[0]=0b:Display OFF (sleep mode)
AT (RESET)
AFh X[0]=1b:Display ON in normal mode
2. Scrolling Command Table
D/C#Hex D7 D6 D5 D4 D3 D2 D1 DO |[Command [Description
0 P6/27 1 0 | 0 1 0 0 1 1 Xy [Continuous 26k, X[0]=0. Right Horizontal Scroll
0 w70l o lofo]o 0 0 0 0 [Horizontal Scroll P7h X[0]=1, Left Horizontal Scroll
0 BRo]| * | *|*| * * B, | B, | By [Setup Horizontal scroll by 1 column)
0 czo]| * |+ | ¢ | * * o | o | o IA[7:0] : Dummy byte (Set as 00h)
0 DRoj| = | * | * | = * D. | D, D, B[2:0] : Define start page address
0 E[7:0]| 0 0 0 0 0 'D_ 0- 0 000b— PAGEO|011b - PAGE3 |110b — PAGES
0 Fl7o]| 1|1 |1 1 1 1 1 1 001b — PAGE]1 [100b — PAGE4 |111b — PAGE7
010b — PAGE2 [101b — PAGES
IC[2:0] : Set time interval between each seroll step mn

terms of frame frequency
000b — 5 frames 100b — 3 frames
001b — 64 frames 101bh — 4 frames
010b — 128 frames 110b — 25 frame
011b — 256 frames 111h — 2 frame

:0] : Define end page address

000b — PAGEOQ

011b — PAGE3

110b — PAGEG

001b — PAGE1

100b — PAGE4

111b — PAGE7

010b - PAGE2

101b — PAGES

The value of D[2:0] must be larger or equal

to B[2:0]

E[7:0] : Dummy byte (Set as 00h)

F[7:0] : Dummy byte (Set as FFh)
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2. Scrolling Command Table

IMCEHex D7 [ D5 D4 @3 D2 D1 0 Command [Description

I Po2A | O ] 1 o 1 0 X ¥y [Contimmous [20h X,3=01b : Vi al and Fight Horizomtal Scroll
o lafzoyl o | oo |0 0 0 0 0 [Vertical and [PAh 33=10b : Vertical and Left Horizontal Scroll
I Brog) * [ *1-* * B, | B, | B, |[Horizontal Scroll | (Horzoatal scroll by 1 colomn)

o o e I I I * C, | € | Cy [pemp JA[7:0] : Dumnay byte

] porrop) o+ (= *1[*® * D, | Dy | Iy

i} E[s0]] * - Es | Es| Es E: Ei E: [B[2:0] : Define start page address

[000h — PAGEQ 01 1b — PAGE3S |1 10b — PAGES
|01k — PAGE] [100b — PAGE4 [111b — PAGET
1010k - PAGE2 [101b - PAGES

IC[2:0] - Set time interval between each scroll step in
terms of frame frequency

000k — 5 frames 100b — 3 frames

001b — 64 frames 101k — 4 frames

010k — 12§ frames 1100 — 25 frame

011k — 256 frames 111b - 2 frame

[Oi[2:0] : Define end page address

Je00b — PAGED M1 1b — PAGE3S |1 10 — PAGES

|01k — PAGE] [100b — PAGE4 111 - PAGET

010k — PAGE2 101b — PAGES
The value of D2:0] must be larger or equal
o B[2:0]

[E[5:0] : Vertical scrolling offset

e g. E[5:0} 01h refer to offset =1 row
E[5:0] =3Fh refer to offset =43 rows

[ote

"' Mo contimous vertical scralling i available.

I IE U ] 1 o 1 1 1 0 [Deactivate screll [Stop scrolling that is configured by command
P62 Th/ 280/ 24k

MNote
"' After sending YEh command to deactivate the scrolling
pction, the ram dat@ needs to be rewriten

I F 0 ] 1 o 1 1 1 1 |Activate scroll  [Start scrolling that is configured by the scrolling semp
jommands -26h/2Th20h 24 with the following valid|
equences:

[Valid command sequence 1: 26h ;2Fh.
[Valid commeand sequence 2: 27h ;2Fh.
[Valid command sequence 3: 20h ;2Fh
Walid commmeand sequence 4: 24h ;JFh.

[For example, if “2&h; 24h: 7Fh.™ commands are
fissued, the sefting in the last srolling semp command |
f.e. 2Ah in this case, will be executed In other words,
Eetiing in the last scrolling setup command overwTites
the setting in the previous scrolling setap commands
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[2. Scrolling Command Table

DVCEHex

D7

D

]

D3

D2

D1

Do

ICommand

Description

] |43

o |arso
o [Brs:0]

1

L]
Ll

0

B:

1
As
B,

D4
]
Ay
B,

Ay

Set Vernical Scroll
|ATea

|A[5:0] : Set Mo. of rows in top fixed area. The No_ of
rows in top fixed area is referenced to the
top of the GDDEAM (1e. row (). [RESET =
0]
[B[&:0] : Set M. of rows in scooll area, This 15 the
mumber of rows to be used for vertical
scrolling. The scroll area starts in the first
row below the top fixed area. [RESET = 64]
Note
"' A[5:0]+B[6:0] == MUK ratio
= B[§:0] == MUZX ratio
*'Vertical scrolling offset (E[5:0] in 29h2Ak) =
B[6:0]
' Set Digplay Start Line (303030303, of
40h-TFh) = B[6:0]
*! Tha last row of the scroll area shifts to the first row
of the scroll area.
# For 64d MUX display
A[5:0]0 =0, B[6:0]=54 : whole area scrolls
A[5:0)= 0, B[6:0] = 64 : top area scrolls
A[5:0] + B[5:0] < 64 : ceniral area scrolls
A[5:0] + B[6:0]= 64 : bottom area scrolls

i Addressing Setting Command Table
DiCE 5

Bl

D7

D

]

D4

D3

o2

D1

ICommand

[Description

1]

0-0F

]

]

]

]

X

X

#

Set Lower Column
Start Address for
[Page Addressing
Iiode

I5et the lower nibble of the columm start address
register for Page Addressing Mode using 3[3:0]
lus data bits. The mmitial display line register is
reset to 000D after RESET.

Note
" This comumand is enly for page addressing mode

10-1F

X

Set Higher Column
Start Address for
[Page Addressing
Iiode

[5et the higher nibble of the cohimn start address
register for Page Addreszsing Mode using 3[3:0]
bic data bits. The nitial display line register is
reset to M000L after RESET.

Mote
" This command is only for page addressing mode

=]

l471:0]

Set Memory
|Addressing Mode

|A[1-0] = 00b, Horizontal Addressing Mode
|A[1:0] = 01h, Vertical Addressing Mode
|A[1:0] = 10%, Page Addressing Mode (RESET)
|A[1:0] = 11%, Invalid

1
A 6:0]
B[5:0]

=]

23]
E

Set Column Address

[emp column start and end address
|A[6:0] : Column start address, range : 0-1274d,
(RESET=0d)

[B[6:0]: Column end address, range : 0-127d,
(RESET =127d)

Naote

"' This command is only for horizontal or vertical
pddressing mods

1128649
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3. Addressing Setting Command Table
DiCEHexr D7 D6 D5 D4 03 D2 D1 0 KCommand [Description
0 [22 0 0 1 0 0 L] 1 0 [Set Page Address [eetup page start and end address
1 la[z01| = * * * * A | oA | Ay |A[2:0] : Page start Address, range : 0-7d,
o BL2:o7| = - * " * | B, | B, | By (RESET =0d)
[B[2:0] : Page end Address, range - 0-7d,
(RESET="Td)
Note
1 This command is enly for horizomtal or vertical
pddreszing mods
o BO-BT| 1 o 1 1 0| X, | X, | X, |5et Page Start [Fet GDDEAM Page Start Address
|Address for Page (PAGED-PAGET) for Page Addressing Mode
|Addressing Mode lsing X[ 2:0]
Note
"' This command is only for page addressing mode
|- Hardware Configuration (Fanel resolution & layout related) Command Table
WCHAHex [D7 Dd DS Dd D3 D2 D1 DD jCommand [Description
I 40-.TF | O ] B My | X | X, | X, | X [Set Display Start Linefet display FLAM display start line register from
0-63 nsimg 330003 3
[Display start line register is reset to (000000
pduring FESET
I JAAL| 1 ] 1] 1] 0 0 Xy [|Set Sezment Fe-map A0 X[0]=0b: column address 0 is mapped fo
SEGD (RESET)
lAlh X[0]=1b: column address 127 is mapped o
SEGD
I |48 1 ] 1 i) 1 0 0 0 |Set Multiplex Fatio  [Set MUK ratio to F+1 MU
I lAfsog| * ol A | Ay A A | A A PI=A[5:0] : from 16MUX to &MU, RESET=
1111110 (ie. 634, G4MIUED
|A[5:0] from O to 14 are invalid entry.
I CCE | 1 ] O | X, | D 0 0 |Set COM Champut (C0h, E[3]=0b: normal mode (FESET) Scan from
Scan Direction COMD to COMN -1]
Cih, X[3]=1b: remapped mode. Scan from
COM[M-1] to COMD
[Where M is the Multplex ratio
I D3 1 1 ] 1 [ 1 1 |SetDisplay Offset  [Set vertical shift by COM from 0d--63d
o larsan | * A A A A A A, [The value is raset to (h after EESET.
I DA 1 1 ] 1 1 0 1 0 [|Set COM Fins |A[4]1=0b, Sequental COM pin configuration
I lars41 | o 0| As|[a&a | 0|0 1 0 [Hardware A[4]=1WFESET), Altemative COM pin
IConfipuration confl Furation
IA[5]=0b(FESET), Disable COM LeftRight
rersp
|A[5]=1b, Enable COM Left Fizht remap

1128649

16 of 19



5. Timing & Driving Scheme Setting Command Table

DiCEHex [T Dd DF Dd D3 D2 D1 P |Command [Description
0 D5 1 1 U 1 0 1 U 1 [Set Display Clock  |A[3:0] : Define the divide ratio (D) of the
0 JAT7-07 | Aq | As | As | A | & [ A | A | &y Pivide display clocks (DCLE]):
[Fatio/Oscillator Divide ratioc= A[3:0] + 1, BEESET is
[Frequency 0000b (divide ratio = 1)
|A[7:4] : Set the Oscillator Frequency, Frac.
Orcillator Frequency increases with
the vahe of A[7:4] and vice versa.
BESET is 1000b
Range:0000b-1111h
Frequency increases as ssiting vahe
mcreases.
0 Da 1 U 1 1 U 1 [Set Pre-charge Period|A[3:0] : Phase 1 peried of up to 15 DCLE
lecks 0 is invalid entry
0 farror| e (A | As A A A || EESET=m)
|A[7:4] : Phase 2 period of up to 15 DCLE
clocks 0 is invalid entry
(EESET=2h)
0 DB 1 1 [ 1 1 Q 1 1 |Set Vi Deselect A[G:4] | Hex | W o deselect level
[&: [Leveal code
0 |Al64 0 |A; [A: ) A | D 0 0 ] - T
[6:4] 000 [ Wh | - 065xV,,
Q0 | 2Wh | ~0.77x Voo (RESET)
Ollb [ 30h | - 083xVe
0 E3 1 1 1] o 0 1 1 OP ICommand for no operation
Note
(1) “** stands for “Don’t care™

1128649
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12. Reliability

B Content of Reliability Test

1128649

NO. Items. Specification Applicable
Standard
High temp. (Non-operation) 85°C, 240hrs —
High temp. (Operation) 70°C, 120hrs —
Low temp. (Operation) -40°C, 120hrs —
4 High temp. / High. humidity 60°C, 90%RH, 120hrs
(Operation)
-40°C ~85°C (-40°C /30min;
_ transit /3min; 85°C /30min;
5 Thermal shock(Non-operation) ) ) i —_—
transit /3min) lcycle: 66min,
100 cycles.
Total fixed amplitude : 1.5mm
Vibration Frequency :10~55Hz
6 Vibration One cycle 60 seconds to 3 T
directions of X,Y,Z for Each 15
minutes
Height: 120cm
Sequence : 1 angle ~ 3 edges and
7 Drop 6 faces -
Cycles: 1

Test and measurement conditions

1. All measurements shall not be started until the specimens attain to temperature stability.

2. All-pixels-on is used as operation test pattern.

3. The degradation of Polarizer are ignored for item 1,4 & 5.

Evaluation criteria
1. The function test is OK.
2. No observable defects.

3. Luminance: > 50% of initial value.

4. Current consumption: within £ 50% of initial value.

*12.1 Storage Environment Required

Temperature:
Humidity:

23 £5°C
10 = 5% RH
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13. Numbering system
V L 12864 9A - W P
ONO) ® ® ® ©® O
1. Brand Name
V | Vitek Display co., LTD

2. Display Type
L | OLED Type

3. Number of Pixels
Graphic Module Row Dots x Column Dots

4. Series number

1-9 Series Number

5. LCD Mode:

B Blue

G Green

w White

Y Yellow

C Color
6. DC/DC

Without Positive Voltage

P Positive Voltage

7. Special code
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